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SYSTEM AND METHOD FOR ENHANCING 
ONLINE SUPPORT SERVICES USING 

NATURAL LANGUAGE INTERFACE FOR 
SEARCHING DATABASE 

RELATED APPLICATIONS 

This application is related to concurrently ?led US. 
application Ser. No. 09/327,605 ?led on Jun. 8, 1999, 
commonly assigned, and Which is incorporated herein by 
reference, and US. application Ser. No. 09,327,604 ?led on 
Jun. 8, 1999, commonly assigned, and Which is herein 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 

The present invention relates generally to online support 
services, and more particularly to a system and method for 
enhancing online support services using a natural language 
interface. 

II. Description of the Related Art 
Today, consumers are frequently relying on online sup 

port services to obtain assistance for various needs. For 
example, consumers use online support services to receive 
help in installation and trouble-shooting of appliances, 
computers, and other consumer goods. 

In order to assist consumers, many retailers of goods and 
services provide online support services. Aretailer may offer 
online support services through a traditional telephone link, 
in Which case a consumer may dial a number to access the 

support service. Also, a retailer may offer online support 
services via the Internet or other communication links. 

FIG. 1 illustrates an online support system 100 accessible 
via a telephone link. The system 100 comprises a telephone 
104, an online help desk 108, a server computer 112 and a 
database 116. Auser dials a number to access the online help 
desk 108. Typically, a help desk operator is available to 
ansWer questions and assist the user. The operator takes one 
or more questions from the user, and uses the server com 
puter 112 to access the database 116 to ?nd an ansWer. The 
database 116 stores information regarding the retailer’s 
products and services. 

In order to get information from the database 116, the 
operator may enter a “query” (or “search request”). In 
response, the server computer 112 searches the database 116 
for an ansWer and provides the ansWer to the operator. The 
operator Will then relay the ansWer to the user. 

FIG. 2 illustrates an online support system 200 that is 
connected to the Internet. The system 200 comprises a user 
computer 204, the Internet shoWn generally by the reference 
numeral 208, a server computer 212 and a database 216. The 
system 200 differs from the system 100 described above in 
tWo Ways. First, a user uses the computer 204 and the 
Internet to access the system. Secondly, the system 200 does 
not require a human operator. The user accesses the server 
computer 212 directly using the user computer 204. In order 
to get assistance, the user enters his oWn query. In response, 
the server computer 212 searches the database 216 for an 
ansWer and provides the ansWer to the user. 

Although, users may receive assistance using conven 
tional online support systems, there are many disadvantages 
associated With them. Most systems are not “user friendly.” 
For example, they do not accept queries in a natural lan 
guage form. Most systems require users and operators to 
formulate search Words With Boolean operators. As a result, 
those unfamiliar With boolean operators experience dif?cul 
ties using these systems. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Also, most systems provide ansWers only if there is an 

exact match betWeen the user formulated search Words and 
the content in the database. Most systems do not consider 
synonyms and other approximations of the search Words. 
Thus, if the user or the operator do not use the “right” Word 
in the query, it is likely that the system Will fail to ?nd a 
relevant ansWer for the user. 

Furthermore, most systems are not capable of processing 
misspelled queries or queries having syntax errors. Most 
systems cannot deal With spelling and syntax errors. Thus a 
user Who made a spelling or a syntax error in the query may 
not be able to ?nd an ansWer. 

Also, most systems are rigid in that their knoWledge 
database does not evolve through use. Most systems do not 
extract information from prior search sessions to upgrade its 
oWn vocabulary and knoWledge database. Also, most sys 
tems require an extensive dictionary to operate. 

For these reasons, it has been recogniZed that there is a 
need for an interface for online support systems that is user 
friendly and accepts natural language queries. Also, there is 
a need for an interface that can process misspelled queries 
and queries having syntax errors. Furthermore, there is a 
need for an interface that alloWs a system to extract infor 
mation from prior sessions and upgrade its oWn vocabulary 
and knoWledge database. 

SUMMARY OF THE INVENTION 

The present invention is directed to a system and method 
for enhancing an online support service using a natural 
language interface. The online support system is connected 
to a user computer by the Internet or other communication 
links, and is used by a user to search and retrieve information 
from a database. 

In one embodiment, the method comprises the steps of 
accessing a server computer by the user computer, entering 
a query in a natural language form, processing the query by 
the natural language interface coupled to the server 
computer, searching the database coupled to the server 
computer using the processed query, retrieving results from 
the database, and providing the results to the user. The 
method further comprises the steps of generating synonyms 
of the query by the natural language interface, and searching 
the database using the synonyms. The method further com 
prises the steps of generating phonetic approximations of the 
query by the natural language interface, and searching the 
database using the phonetic approximations. 

In one embodiment, the system comprises a server com 
puter coupled to the user computer, the server computer 
con?gured to receive a query in a natural language form 
from the user computer, a natural language interface coupled 
to the server computer, the natural language interface being 
con?gured to process the query, and a database coupled to 
the server computer and the natural language interface, the 
database being adapted to store information, Wherein the 
natural language interface searches the database using the 
processed query and provides the results to the user com 
puter through the server computer. The system further 
comprises means for generating synonyms of the query, and 
means for searching the database using the synonyms. The 
system further comprises means for generating phonetic 
approximations of the query, and means for searching the 
database using the phonetic approximations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings, like reference numbers generally indicate 
identical, functionally similar, and/or structurally similar 
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elements. The drawings in Which an element ?rst appears is 
indicated by the leftmost digit(s) in the reference number. 

FIG. 1 illustrates a conventional online support system 
accessible via a telephone line. 

FIG. 2 illustrates an online support system connected to 
the Internet. 

FIG. 3 illustrates an online support system using a natural 
language interface in accordance With one embodiment of 
the present invention. 

FIG. 4 illustrates an online support system in accordance 
With another embodiment of the present invention. 

FIG. 5 is a How diagram of steps involved in using the 
online support system. 

FIG. 6 is a How diagram of steps involved in synonym 
searching. 

DETAILED DESCRIPTION OF THE 
INVENTION 

I. OvervieW of the Invention 

The present invention is directed to an online support 
system and method using a natural language interface. The 
system can be used, for example, to obtain assistance in the 
installation and trouble-shooting of computers, appliances, 
and other consumer goods. 

Brie?y stated, the essential elements of the system are a 
server computer, a natural language interface, and a data 
base. In one embodiment, a user uses a computer to gain 
access to the system. In another embodiment, the user uses 
a telephone to gain access to the system. The server com 
puter is linked to the user via the Internet, a telephone line, 
or other communication links. The natural language inter 
face alloWs a user to form queries in a natural language form, 
rather than in conventional search terms. The natural lan 
guage interface processes the queries and searches the 
database for an ansWer. The natural language interface 
retrieves an ansWer from the database and provides the 
ansWer to the user via the server computer. 

The present invention provides an interface for online 
support systems that is user friendly and accepts natural 
language queries. The natural language interface processes 
misspelled queries and queries having syntax errors. 
Furthermore, the natural language interface alloWs the sys 
tem to extract information from prior sessions and upgrade 
its oWn vocabulary and knoWledge database. 

II. Description of the Preferred Embodiments 

FIG. 3 illustrates an online support system 300 using a 
natural language interface in accordance With one embodi 
ment of the present invention. Referring noW to FIG. 3, the 
system 300 comprises a telephone 304, a help desk 308, a 
server computer 312, a natural language interface 316, and 
a database 320. Auser uses the telephone 304 to access the 
help desk 308. A help desk operator receives one or more 
questions from the user. Based on the questions, the operator 
enters one or more queries in the server computer 312. 

The natural language interface 316, Which is coupled to 
the server computer 312, alloWs the operator to form the 
queries in a natural language form, rather than in conven 
tional search terms. The natural language interface 316 
processes the queries and searches the database 320 for an 
ansWer. The natural language interface 316 retrieves an 
ansWer from the database 320, and provides the ansWer to 
the operator through the server computer 312. The operator 
then relays the ansWer to the user. 
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4 
The natural language interface 316 is at the core of the 

invention. The natural language interface 316 is described in 
detail in a concurrently ?led and commonly assigned appli 
cation titled, “Natural Language Interface for Searching 
Database”, Which is incorporated herein by reference in its 
entirety for all purposes. 

FIG. 4 illustrates another embodiment of the present 
invention. Referring noW to FIG. 4, an online support system 
400 comprises a user computer 404, the Internet 408, a 
server computer 412, a natural language interface 416, and 
a database 420. The user computer 404 is linked to the server 
computer 412 via the Internet 408. The server computer 412 
and the database 416 are provided by retailers of goods and 
services. 

The system 400 differs from the system 300 in several 
Ways. First, the user uses the user computer 404 to gain 
access to the system. Secondly, the system 400 does not 
require a human operator. Rather, the user is directly linked 
to the server computer 412 via the Internet 408. 

In one embodiment, the server computer 412 provides a 
Web page, Which is accessed via the Internet. The user enters 
the Web page using the user computer 404. The user enters 
a query, and sends the query to the server computer 412 via 
the Internet. 

In one embodiment, the natural language interface 416 is 
coupled to the server computer 412 and the database 420. 
The natural language interface 416 alloWs the user to 
formulate a query in a natural language form, rather than in 
conventional search terms. Thus, the natural language inter 
face 416 provides the user With a “user friendly” interface. 

The natural language interface 416 processes the query 
and searches the database 420. The database stores infor 
mation regarding the retailer’s goods and services. The 
natural language interface 416 retrieves results from the 
database and provides the results to the server computer 412. 
The server computer 412 sends the results back to the user 
computer 404 via the Internet. 

The natural language interface 416 can process a query 
even if there is not an exact match betWeen the user 
formulated query or search Words and the content in the 
database. Thus, even if the user does not use the “right” Word 
in the query, the natural language interface 416 may still be 
able to assist user in ?nding a relevant ansWer. 

As described in detail in the concurrently ?led and 
commonly assigned application titled, “Natural Language 
Interface for Searching Database”, US. application Ser. No. 
09/327,605, Which is incorporated herein by reference in its 
entirety for all purposes, the system generates synonyms of 
the query. Consider, for example, that a user submits a 
search request: My dog is sick. The system extracts the 
Words dog and sick in order to construct search Words “dog 
sick.” The system then creates one or more alternate search 
Words using synonyms. Each synonym is assigned a coef 
?cient based on the closeness of its meaning to the original 
Word. The original Word is assigned a coef?cient 1.0. This 
process is shoWn beloW in Table I. 

TABLE I 

Word Synonym Coe?icient 

Dog Canine 0.9 
Dog Animal 0.7 
Sick III 0.8 



US 6,594,657 B1 

TABLE I-continued 

Word Synonym Coe?icient 

Sick Hospital 0.7 
Sick Doctor or veterinarian 0.6 

The synonyms and various combinations thereof are used 
to form alternate search Words. The alternate search Words 
are listed in an order based on their combined total Weights. 
Thus, an order of alternate Words based on synonymous 
approximations of “Dog Sick” can be “Canine Ill” With a 
combined total Weight of 0.8 (0.9 +0.8=1.7), “Animal Ill” 
With a combined total Weight of (0.7+0.8=1.5), and “Animal 
Hospital” With a combined total Weight of (0.7+0.7=1.4). A 
search Word may also be formed by a single Word such as 
Dog (1.0), Canine (0.9) or Ill (0.8), etc. 

Furthermore, the system constructs additional search 
Words by a method knoWn as phonetic approximation. The 
system selects Words that are phonetically similar or bear a 
close resemblance to the original Words “Dog” and “Sick.” 
The system assigns a coef?cient to each phonetically similar 
Word based on its similarity With the original Word, and uses 
the phonetically similar Words and combinations thereof to 
form additional search Words. 

Furthermore, the natural language interface 416 is capable 
of processing misspelled queries or queries having syntax 
errors. Thus a user Who made a spelling or a syntax error in 

the query may still be able to obtain assistance from the 
system 400. As described in more detail in the concurrently 
?led and commonly assigned application titled, “Natural 
Language Interface for Searching Database”, US. applica 
tion Ser. No. 09/327,605, Which is incorporated herein by 
reference in its entirety for all purposes, the system registers 
each user automatically as the user accesses the system. The 
system creates a preference ?le as the user is registered. The 
preference ?le may be implemented in the system server or 
the client server. The preference ?le stores information about 
to the user, including, but not limited to, information about 
the user’s oWn natural language vocabulary, Writing style, 
common spelling errors, use of synonyms, etc. The prefer 
ence ?le is updated as neW information is automatically 
learned from the user. 

FIG. 5 is a How diagram 500 of steps involved in using the 
online support system of FIG. 4. In a step 504, the user 
accesses the server computer 412 using the user computer 
404. The user computer 404 is linked to the server computer 
412 via the Internet. 

In a step 508, the user enters a query. The natural language 
interface 416 alloWs the user to formulate the query in a 
natural language form. In a step 512, the natural language 
interface 416 processes the query. In a step 516, the database 
420 is searched using the processed query. In a step 520, the 
results are retrieved from the database 420 and provided to 
the user. 

FIG. 6 is a How diagram 600 of steps involved in one 
embodiment of the natural language interface of the inven 
tion. A master engine (ME) is assigned to a user to process 
the user’s search request. The system can be con?gured so 
that a master engine is assigned to tWo or more users. 

The ME receives a search request 601 from the system 
server and forms a list of search Words. The search Words 
include phonetic approximations, synonymous approxima 
tions 602, and various combinations of the search Words. 
The ME creates one or more alternate search Words using 
synonyms. Each synonym is assigned a coefficient 603 
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6 
based on the closeness of its meaning to the original Word. 
The original Word is assigned a coef?cient 1.0. An example 
for the search request “My dog is sick” is provided beloW in 
Table I. The ME extracts the Words “dog” and “sick” in 
order to construct search Words “dog sick”. 

TABLE I 

Word synonym coef?cient 

dog canine 0.9 
dog animal 0.7 
sick ill 0.8 
sick hospital 0.7 
sick doctor or veterinarian 0.6 

The synonyms and various combinations thereof are used 
to form alternate search Words. The alternate search Words 
are listed in an order based on their combined total Weights 
604. Thus, an order of alternate Words based on synonymous 
approximations of “Dog Sick” can be, for example, “Canine 
Ill” With a combined total Weight of 1.7 (=0.9+0.8), “Animal 
Ill” With a combined total Weight of 1.5 (=0.7+0.8), and 
“Animal Hospital” With a combined total Weight of 1.4 
(=0.7+0.7). A search Word may also be formed by a single 
Word such as Dog (1.0), Canine (0.9), or Ill (0.8), etc. 

While various embodiments of the present invention have 
been described above, it should be understood that they have 
been presented by Way of example only, and not limitation. 
Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary 
embodiments, but should be de?ned only in accordance With 
the folloWing claims and their equivalents. 
What is claimed is: 
1. Amethod for enhancing an online support system using 

a natural language interface, the online support system being 
used by a user to search and retrieve information from a 
database, the method comprising the steps of: 

accessing a server computer by the user computer; 

entering a query in natural language form; 
processing the query by the natural language interface 

coupled to the server computer; 
searching the database coupled to the server computer 

using the processed query; 
retrieving results from the database; 
providing the results; 
creating a preference ?le for the user; 
storing information about the user in the preference ?le, 

the information including information relating to the 
user’s identi?cation and information regarding the 
user’s oWn vocabulary, use of synonyms, common 
spelling errors, and unique Writing style; 

retrieving stored information from the preference ?le to 
analyZe the query; 

generating synonyms of the query by the natural language 
interface; 

searching the database using the synonyms; 
assigning a coef?cient to each of the synonyms based on 

closeness of meaning to associated Words in the query, 
Wherein each original Word in the query has the highest 
coef?cient With respect to each of the synonyms asso 
ciated With each original Word; and 

prioritizing the synonyms. 
2. A system for enhancing an online support service, the 

system being used by a user to search and retrieve informa 
tion from a database, comprising: 
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a server computer coupled to the user computer, the server 
computer con?gured to receive a query in natural 
language form from the user computer; 

a natural language interface coupled to the server 
computer, the natural language interface being con?g 
ured to process the query; 

a database coupled to the server computer and the natural 
language interface, the database being adapted to store 
information; 

one or more preference ?les for storing information about 
the user, including personal information related to the 
user, and information regarding the user’s oWn 
vocabulary, use of synonyms, common spelling errors, 
and unique Writing style, Wherein the stored informa 
tion is retrieved from the preference ?le to analyZe the 
query; 
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means for generating synonyms of the query; 

means for searching the database using the synonyms; 

means for assigning a coef?cient to each of the synonyms 

based on closeness of meaning to associated Words in 

the query, Wherein each original Word in the query has 
the highest coefficient With respect to each of the 

synonyms associated With each original Word; and 

means for prioritiZing the synonyms, 

Wherein the natural language interface searches the data 
base using the processed query and provides the results 
to the user computer through the server computer. 


